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'Gl.obalf Land Observing System

Capabilities

LI/L2/HED/GED

Sentinel satellites for
continuous monitoring

LEO/MEO

Active & passive
sensors for trends
& process studies

Suborbital

In situ measurement
in research campaigns
tr validation of new
remote SEnsors

Surface-Based Networks

Deployable

Ocean buoys. air samplers.
strain detectors. ground
validation sites

--ﬂ"“"{ L L Information Systems

Data management. data
assimilation, modeling
£ synthesis
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Example Mis-

Geophysical

Spatial

Source sions, Projects Parameters Resolution | Resolution
Data Providers Range Range

Remote Sensing LandSat, ASTER, MODIS, Surface type, veg. type, 80m — 250m, 1 1 local time; 2
(algorithms MISR, QuikScat, GRACE, NDVI, Soil Moisture, km, 4 km, 8 km, day - 2 weeks
applied directly to | TOPEX, TRMM, CERES albedos, skin temp., clouds, 50-100 km
radiance at pixel aerosols, O3, Geoid Height,
resolution) Sea Level, TOA solar/IR

fluxes
Higher Level MODIS, MISR, CERES, Clouds, aerosols, TOA 5 km, 10km, 25 3-hourly, daily, 5-
Averaged MOPITT, TES, TOMS, fluxes, ocean wind speed, km, 0.5°x0.5°, day, 16-day,
Products (Multi- AMSR-E, WindScat 03, CO2, precipitation, H20 | 1°x1°, 5°x5° monthly
pixel) profiles, temp., surface

properties, solar fluxes (TOA

and surface)
Higher Level CERES SARB, ISCCP, Clouds, aerosols, atmos 20 km, 30 km, Hourly, daily, 5-
Multi-Instrument SRB, NASA/NOAA GPCP, | +surface fluxes, precip- 1°x1° degree, day, monthly
Data Products NVAP, POWER itation, H20, O3, CO2 (other | 2.5°x2.5°
(includes some species), solar and IR fluxes
model inputs)
Assimilated Data GMAO GEOS, LDAS, Temp., H20, winds, 10 km, 20-30 km, | Hourly — 2-day

perational
models)

SPORT, GOCART, LES

aerosols, O3

2.5°x2.5° degree

Products RAQMS, GOCART precipitation, energy fluxes, 1°x1.25° degree
aerosols, O3
Model Only | GMAO FvDAS (NSIPP), Temp., H20, winds, 1-10 km, 25-50 3 hourly, 2-day,
(limited | GISS Climate Model, precipitation, energy fluxes, Km, 1°x1.25° monthly,

seasonal, climate
scenario 6
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Priority National Programs International Programs
Global Earth Interagency Working Group on Group on Earth Observations

Observation

Earth Observations (IWGEQO)
Integrated Earth Observation
System, 17 Agencies

(GEOQO) 55 countries, 33
international organizations

Climate Climate Change Science Program | Intergovernmental Panel on
Change (CCSP, 13 Agencies) Climate Change (IPCC)
Climate Change Technology
Program (CCTP, 12 Agencies)
Weather U.S. Weather Research Program World Meteorological
(USWRP, 7 Agencies) Organization (WMO) &
THORPEX
Natural Subcommittee on Natural Disaster | International Strateqy for
Hazards Reduction (SDR, 14 Agencies) Disaster Reduction (ISDR)

Sustainability

CENR Subcommittee on
Ecosystems

World Summit on Sustainable
Development (WSSD)

e-Government
& Information

Geospatial One-Stop (GOS, 12
Agencies) and the Federal

World Summit on the
Information Society

Services Geographic Data Committee
(FGDC, 19 Agencies)
Commercial U.S. Commercial Remote Sensing

Remote Sensing

Space Policy




Measurements and Monitoring Framework for the Glimate Change
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’ Earth-Sun System Applied Science

Systems Approach

Predictions/

Planetary Models

m Land

m Oceans

B Atmosphere
| Solar

Forecasts

High-Performance
Computing,

Communication,

Earth-Sun
Observatories

B Satellite
M Airborne
M |n Situ

and Visualization

Standards and
Interoperability

Observations

INPUTS

OUTPUTS

NASA and Research Partners

Partnership
Area

Decision-Support
Tools

B Assessments

W Decision-Support
Systems
B Scenario Tools

-

OUTCOMES

Value and
henefits to citizens
and society

Policy
Decisions

Management \
Decisions

Exploration °
Decisions

IMPACTS

Partners with Decision-Support Tools
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National Application Partner Organizations Decision-Support Systems

Agricultural Efficiency USDA,NOAA CADRE—Crop Assessment Data Retrieval and Evaluation (USDA)
Air Quality EPA,NOAA,USDA CMAQ—Community Multiscale Air Quality Modeling System
AIRNow AQI—Air Quality Index
Aviation DOT/FAA,NOAA NAS-AWRP—National Air Space-Aviation Weather Research Program
Carbon Management USDA,DOE,NOAA CQUEST—Support to the Energy Act of 1992,Section 1605b
Coastal Management NOAA,EPA,NRL HAB—Harmful Algal Bloom Bulletin/Mapping System
CREWS—Coral Reef Early Warning System
Disaster Management DHS/FEMA,NOAA,USGS,USFS AWIPS—Advanced Weather Interactive Processing System
HAZUS-MH—Hazards U.S.—Multi-Hazards
Ecological Forecasting USAID,NOAANPS,CCAD,USGS SERVIR—Regional Visualization and Monitoring System
Energy Management DOE,UNEP,NOAA,NRC RETScreen — Renewable Energy Planning (Natural Resources Canada)
HOMER - Renewable Energy System Optimization
Homeland Security DHS,USGS,NOAA,NGA,DOD IOF—Integrated Operations Facility
IMAAC—Interagency Modeling and Atmospheric Assessment Center
Invasive Species USGS,USDA,NOAA ISFS—Invasive Species Forecasting System
Public Health NIH,CDC,DOD,EPA PSS—~Plague Surveillance System

EPHTN—Environmental Public Health Tracking Network
MMS—Malaria Monitoring and Surveillance
RSVP—Rapid Syndrome Validation Project

Water Management EPA,USDA,USGS,BoR RiverWARE—Bureau of Reclamation decision-support Tool
AWARDS—Agricultural Water Resources and decision-support Tool

BASINS—-Better Assessment Science Integrating Point and
Nonpoint Source




NASA POWER Project

Objective: Improve the Nation’s public and private

capability for integrating environmental data into
sound management of energy production and
energy efficiency systems.

Goals:

1. Establish partnerships to facilitate the integration
and adaptation of NASA satellite analysis and
modeling data into electric power industry
Decision Support System’s (DSS) and databases.

2. Target such datasets for Electric Power,
Renewable Enerqy, Energy-Efficient Building
Design and Biomass Crop Development
Industries

3. Transition operational capabilities to government

and/or private sector entities.

h12 T




NASA POWER Project:

grated System:Solutiori . *

EARTH SYSTEM MODELS DECISION SUPPORT TOOLS

Earth System & Climate Change: GMAO 3 Q}g[ﬁﬁgé ‘
Analysis, NCEP Analysis NREL — UNEP
» Seasonal Prediction Models: NSIPP 2  HOMER

Analysis, NCEP Analysis

Aerosol Transport Models: RAQMS,
GMAO fvCAM, NCAR WRF, GFDL FMS
Atmosphere

Climate Models: GISS Model Il, GFDL
FMS B-Grid Atmosphere

+ Atmospheric Analysis Projects: ISCCP,
SRB, CERES-SARB, GVAP, GPCP

*Supported Non-NASA Model

I * I Matural Resources @
« National Solar Radiation Canada V
Database (NSRDB) R

* Provides data sets for
numerous energy
management decisions

* 20+ years
* Past 90 days
* 1 — 15 day forecasts

* 12 — 18 month
seasonal forecasts

* 10 — 20 year forecasts

VALUE & BENEFITS

e Optimize renewable
energy systems for
EPRI power production

e Optimal integration of
traditional and
renewable energy
supply systems into

* Neural Net Load Forecast
Tools

+ Temperature & humidity * Forecasting tool for

profiles
Cloud systems

Data

Land cover albedo

Land surface
temperature

EARTH OBSERVATIONS

« Soil Moisture

« Atmosphere: GOES, POES,
TRMM, Terra, Aqua, TOMS,
Aeronet, AIRNow, INTEX, Aura,
CALIPSO, APS, CloudSat,

* Ocean Surface Winds
Global Precipitation

* Total Aerosol Amount
Land Surface

GPM, NPP, GIFTS, HYDROS Topography
* Land : Terra, Aqua, Landsat, : Tu_race gas
Terrestrial Networks, BSRN, profiles

ARM, SURFRAD,

*Future Mission

Energy industry

* Integration of renewable

sources to traditional
power grids

RETScreen

* Provides common

platform for evaluating
project proposals while
significantly reducing the
costs and uncertainties
of preliminary studies

Reduces the time and
errors of a preliminary
study

—

—

electric power grid

Improved prediction of
electric power need
and supply — mitigate
power shortages,
prevent price increase

Reduction in
greenhouse emissions
from energy
production

13




. INASA POWER Project:

Loglstlcal )g)proach

NASA Input Sources

Satellite-Based
Retrievals and
Analysis
(ISCCP, SRB, CERES)

DSS Need

Historic Records:
Renewables (RETScreen,
NREL), Buildings
(ASHRAE), Biomass,

Data Assimil- POWER Utilities (EPRI)
ation # Integration and
(GMQgE ';?AA Algorithm Near-Term Records

Benchmarking (last 90 days):
Utilities (EPRI), Biomass

Forecast Models
From 1-day to Forecasts (day — yrs):
Climate time scales: Utilities (EPRI),
(NASA GMAO, NSIPP, Renewables (NREL),
GISS; NOAA Wx, SFM, Buildings (ASHRAE),

Clm2 ) Biomass

14




NASA Satellite Measurements,

Analysis and Modeling Surface Meteorology and
' Solar Energy (SSE) Datasets
And Web interface

horil Radiation on Equator—pointed tilted surfaces (Perez/Erbs et al.]

July 1983 — June 1993 / Angle of tilt equals latitude
gQ | | | | |

80 TR%, ol
30 ¢

o4+

SSE Web Site _g_%[; ~120 ~60 rr’] -:; 120 {Téo
http://eosweb.larc.nasa.gov/sse/ 000 % 1e4 2ds S2 410 491 573 pes Torem
Over 200 solar energy and _
meteorology parameters Growing over the last 4 years to nearly
Rotaged from 10 years of data 14,000 users, 2.5 million hits and
| 520,000 data downloads

LJ




- ROWER Partnership Example:
-t RETScreehyfromCEDRL * *. .

Natural Resources Canada
RETScreen

Natural Resources  Ressources nalurelles o ~rl

l*l Canada Canada ((“](ld(l
ContactUs  [Help  |Search  |CanadaSite |
> Textbook | NRCan Site
[Home | Download Fres Markeiplace | CETC Site

RETS('I‘(_.‘(‘I'I .é Centre Overview L] ~
International N : "

_ » Photo Credit:"GreSiiMOounts

© Wind Energy |’/ ‘\ flware & dld 1 5 B W

@ Small Hydro “'-?r" . Corporatlon/ NREt j

@ Photovoltaics “

@ Solar

I'L\,I Training & Support

O Biomass Healing

@ Passive Solar Heating
- s . @ H =
© Ground-Source RETScreen® International () e-Textbook

Heat Pumps

Renewable Energy
Decision Support Centre

';' Forthcoming
ey

(§d) Marketplace
O Partners

Managed by the CANMET Energy
Technology Centre - Varennes (CETC)

RETScreen Design System
(~40,000 Global Users)

R 4




ROWER Partnership Example:

Rﬂéd(eéh/SSE Data Retrieval Example

Natural Resources Canada
RETScreen

Project Costs and Savings

Initial Costs Annual Costs and Debt
Feazibility study nem % a0 &M ¥ M3
Development 2% % Fr0500
Engineering 20w % E10,500 Debt payments - 20 yrs t 2298426
RE equipment LR A 4 21260,000  Annual Costs - Total % 311,757
Balance of plant B % 5,868,000
Mizcellaneous TEY % 2,368,336  Annual Savings or Income
Initial Costs - Total 100.0% £ 31,072,536 Energy savingsfincome { a2 aE0
Capacity savingsfincome $ -
In-entivest Grants ¥ :| RE production creditincome - 10y 1683,055
Annual Savings - Total % 4 816,935
Periodic Costs [Credits]
Drive train 1.000,000  Schedule yr # 10,20
Blades Schedule yr # 16

1,000,000

End of project life - Credit

Financial Feasibility

Calculate FE production cost? yezing
Pre-tax IRF and RO kA 2065
Afrer-tay [RR and ROI S 2063
Simple Payback gr 80 Project equity t 9,321,761
‘Year-to-positive cazh flow 48  Project debt ¢ 21,790,775

RETScreen Design System
(~40,000 Global Users)

R 4

Surface Meteorology and
Solar Energy (SSE) Datasets
And Web interface

q;‘ NASA Surface meleorclogy and Solar Energy” RETScreen Dala - Available Tables - Netscape

Fiie Edt Wiew Go Lommonicdtar HEp

- = = - ETScreen Modei(s) chosen: -
~ Wind Energy

& Ly 4 A
AvVerage Lemperature | )

T s AN ] A mmnenl
il =MW - - S . - - - P P o~ - o e~ WSl
Jan (Feb [Mar |Apr May Jhun “|Jul  [Aug Sep [Oct [MNov [Dec
Lon -68 F ‘ 2 ,F Average

10 Year Average [19.3/19.3]157]10.1/5.98/4.1613.06 |5.17 79H.11—‘l 1531751 112
El Nineo 1&3:(1987) 20.8120.1 /15 711]499‘?”“48”67& 1'19 165|165 116
LaNina Year (1988)|18:6 21.8 /163 ]10.1(5.67 3.86{1.43 4.63 [7.85[9.10 [14.5178| 10.9

Average Wind Speed (m/s)

Lat -40 P S e e ey Lo o A he e |Annual
o Jan Feb Mar Apr May Jun (Jul |Aug Sep [Oct Now Dec
Lon -68 [Awverage

[4.514.1114.0414.0114.1914.04|3.9213.954.0514.28 14.36473| 4.18
El Nwe Year (1987) 4.26 «TQﬂHIIRQII”«QQﬂ«Eﬂ 24139129713 9214 0714821 411

10 Year Average

iLa iina Year (1988)(5.24 361 384399 30694203004 2240902859521 434

Ti is recommended that users of these wind data view the Methodology Seciion of this web site. The user may wish to correct
for bias as well as local effects within the grid region

=T -

S _—
=== Drocument: Lrone

=

Y S, Y S
B~ T L CT B

Last 4.5 years: nearly 14,000 users,
2.5 million hits and 520,000 Data
Documents




¥ POWER SSE Datasets:
: .[_D,a'taf Access,and A Va”a'b.i_/izfy_ 4

On-the-fly
1. Register SSE Web Site and
2. On-line Request \ Data Archive
3. Data received > 200 Monthly Parameters (64,800 cells):

132 in Stored Files, 70+ calculated
> 1,000,000 Monthly Maps

generated on user
request

Partner Page on Partner Requested
RETScreen, SolarSizer, technical advice and/or / SWERA (NREL),
NREL HOMER validation data to RETScreen (CEDRL),
\ NASA: NREL, CEDRL NSRDB (NREL)
User Software: User Requested Datasets:
RETScreen, HOMER * RETScreen (through UNEP)

« SWERA (to UNEP GRID)
* NSRDB (to NREL — future delivery)

(testing), Solar Sizer




"

.\" OWER Vision
: & / I

eb-based Data and Prototypes

B Historic global datasets and industry prototypes:
« SSE Rel. 5 (spanning July '‘83 — Oct ‘95): imminent
« SSE Rel. 5.5 (spanning Nov. '95 — Sep. '01): Summer 2005
« 20+ Year SSE: middle 2006

B Near-term global prototype datasets (FLASHFIux/CERES):

» Prototype operational system (archived up to 6 months from real-
time): Fall 2006

B Forecasted datasets:

* Preliminary discussions w/ modeling partners underway; new
partners being sought in climate prediction

« Short-term regional prototype - Summer 2005
« Seasonal prototypes 2005-2006

19




SeaWiFs m

m“

e
T

=\

Tasking

. Societal
D Wnll nk B eneﬁts

Exploitation

Latitude




NASA / NGA
SRTM
Elevation

NASA MODIS
Products

1},&
b 2

VEMAP & Daymet (UMT)
Climate data

Inputs include
continental-scale land
cover, NDVI, FPAR,

elevation, soils, and
climate data ... /

USFS Forest
Inventory and
Analysis Data

e

S = JE
el

CASA CQUEST — A Decision Support
System for Carbon Accounting

d=Scale Validation Information

User Defined Profile
Region of Interest
Time Frame
Biophysical
Management
Climate Scenario

Ames Research Center

Cropland
Afforestation
Prediction

Cropland

Output:
landscape-to
continental scale
predictive maps
of above and
below ground
distributions of
sequestered
carbon for
different climate
scenarios

Carbon Sequestration Predication

Afforested Cropland MPP Carban




& " ASAIMOdel Predictions at NACP Sampling
PRy Protocol Sltes

&

L

CASA CQUEST Viewer - A Decision Support System for Carbon Accounting

Lol b || cayers | iooend [Metadata

_i.r_f_E E*-NE1WE1EI%TI‘_'.I-':II1 WEA %r;&- NWH

: | ot .‘% PRI Pathfindar MWR i Dr«fﬁ?_ﬁﬂF Percent Cover for Primary MODIS Land
" |cauest| Sand 5 Hke W Farris Mt air, WS A i :"Ji e s Ul Secondary MODIS Land Cover
& | F,_::;.: % Saiith Pin WSA Bahnall Menlain WA Agate Fo 8 Percent Cover for Secondary MODIS La
e MODIS Harbaceous Cover
brih Piftis NWVR MCDIS Tree Cover
Miin Todls B Sebtls Bl MaM MODIS Bare Cover
- Aok @m . W Percent Cover of CRP Lands for 1887
Adobe gwn WSA ] T =T Percent Cover of CRP Lands with Trees

i Madlic aw ME Percent Cover of CRP Lands without Trg
i " Wearreh Air Forca Bhsa
January FPAR

July FPAR

B Soi Texture
B SoipH

| : White : o £ Ciimate Data
] L Yoy A1 Py B Total Annual Precip (cm)

= Carbon Research Site Data
I Carbon Research Sites

TZ0Km Redraw Map(s)

NASA/USDA Carbon Cycle SClence project: Linking Landscape -Scale Carbon
Monitoring with Forest Management; PIl: Richard Birdsey, USDA Forest Servg%




Dawnlink

Exploitation

EDOS: Mission Control

NOAAMNCEP Jan 20 2004 00z 00 fr fest

Societal
Benefits

WEARTHCLUARKE W r-=|._.:.‘.l'nm

can estimate losses from earthquakes,
hurricane winds, and floods.

Use GIS technology to combine hazard
layers with national databases and apply

a standardized loss estimation and

sk assessmem ——— -

methodology. o=

Mationwide
database incudes |
dal.asalsm

essential fﬂ'l:ﬂll]-E'S-.
transportation,
utilithez, and
high-potentia-loss
facilities.

Visit wenw.fema gov/ hazus for more
information.




'Applymg Earth Observations

to.improve Huﬁ’ﬂcanes fore’casts

Assimilation of TRMM rainfall location, intensity and vertical structure into™
hurricane forecast models leads to improvements in forecasts of future position

Hurricane lvan Forecast, September 2005 Hurricane Visualization with TRMM data

lvan

- ]
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Legend
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94 83w 92% 91w SOW B9W BEW B/ Bow EDW  B4W  BaW

Reduced track errors can save money
($600K - $1M per mile of coast evacuated)
and save lives by more precise prediction of
eye location at landfall




. . "Water Management
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. ¥ Water Management:
~Drought Inforniation System* "

fmm ——————

Societal
Benefits

USDA Decision Support
System for Global Crop
Production Assessments
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ating the use of Water

e Research Results: "

Variation in global snow cover for the period
from 2001- 2002 derived from NASA
observations

15" N2

-15°

-30

15°

-15°

-30

-15°

-30°

Febuary

= T

270° 300° 330°

270° oo’ 330°

September

270 300’ 330°

November

et

Lt

270° 300 330°

December

e

270 300° 330° 270 300° 330°

-12 -9 -6 -3 1] 3 6 9 12
Geoid Height (mm)

GRACE results show
variations in snow and

ice masses
November 16, 2004




. . Agriculture Efficiency

L

fmm ——————

EDOS: Mission Control

Societal

D li
AL Benefits

CADRE:
USDA Decision Support
System for Global Crop
Production Assessments
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lying NASA Research Results

ving Crop.Production'Assessment

EOS products

Productivity modeling (FA
WAOB Estimates

Policy/Resource Decisions

[mm] (Nov20032
Accumulated Rainfall
MODIS Rapid
Response it
products
provide timely Sy re
Iooks_ ?t crop o
condition gu

Jason[™ m""’?”'; p TOPEX and JASON-1 products provide

lake level data in critical irrigated areas

Lake Mangueira Height Variations
TOPEX 10 Year Geo-refevenced 10Hz Along Track Reference

TRMM products provide
better data on available
water

.,
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* Jason-| interim near real time product J'1=1 alid clevation ~ 30 Mar., 2003




3 ' 0
NSIPP Version 1 Coupled Forecast: Initialized February 2004




"Ai.r‘ Quality Forecast System

MR
___.quu.gn

The U3, 14 har dewellopes the AN os webuite la previde
Hrp |:|.||:||r with Bary sqceEse tn nabanal air r|un|-'.:,' infarmmasian
This websiie aflers daily Al Goalicy ledex Pesecarts 43 well

i el cerdtions for ower 200 efles #trgad the U5

Ozone and PM2.5 Forecasts

Societal
Benefits

Exploitation

02 _index 32 QR ¥ - i
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ing Aerosol Optical Depth SEPAR
and Air Quality Forecasting

=)

BMODIS Aerosol Optical Depth
(AOD) supports EPA/NOAA air
quality forecasting & EPA
aerosol transport rule making

W Sept. 2003 - successful

Weatjur

MODIS aerosol optical depth & EPA ground
measurements of PM2.5.
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eﬁl-g Applied Suences Related
S 2

see AlﬁQuaIlty

Community Concern
e Transportation of tropospheric ozone precursors and particulate matter
into the Great Smokey Mountains National Park

Pilot Product
e Visualization using HYSPLIT 4.7 and WinHaze 2.9.6 Models

Customers Science Advisors
e State of Tennessee S 1 EUEed, AL
e Tennessee Valley Authority Steve Mueller

Tennessee Valley Authority

TW

h ﬂ A

Public Health  Air Quality
33




*Applied Sciences Related
_leen.nessbe' Air Qu"a‘_l_ity.‘ 2

|

Tropospheric Ozone
Aura (TES and OMI)-NASA

Ozone and PM Measurements
EPA

HYSPLIT 4.7 Output
Trajectory-NOAA

Aerosol Optical Thickness
Terra and Aqua (MODIS)-NASA

Elevation (30 m)
SRTM

Public Concern-National Park
Conservation Association

=




Observation Sources

lied Sciences Related

@nnessee Air Quality .

Measurements

| |

Land & Atmosphere Data

(/)]

S </ SRTM

i b—

=

(‘f) o

< Terra™

<

<

= AQS NWS

'= (EPA) (NOAA)

o N
.%""%,w“mwfg

=)

. . F
Ay 4

Tropospheric
Ozone and
Precursors

Atmospheric
Temperature

Y

Iy
i
IW

Land Cover/Land
Use Inventories

& .
&J

Land Surface
Topography

=)

Models

HYSPLIT 4.7

Air Trajectories
Modeling

WinHaze 2.9.6
WinHaze

Visual Air
Quality Scenes

Data Consolidation

Air Parcel
Trajectories




B NASA Earth-Sun Systems data products expanding greatly with
the Terra and Aqua platforms (plus others) and improved
processing and data distribution tools.

B NASA Applied Science Program concentrating on National
Applications in various areas including Energy Management

B These programs are specifically looking for applications of NASA
products and capabilities

B Research Announcements and opportunities are being offered to
extend the use of the data sets and to expand collaboration with
others in government and industry
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BForces acting o
the Earth syste

HEarth
system
response

B/IMPACTS

Feedbacks
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_ érth, Science Research Fundamental

. ‘> +$c_i9nce ﬁu_es.tipns e

How is the Earth changing and what are the
consequences of life on Earth?

B How is the global Earth system changing?

B What are the primary forcings of the Earth
system?

B How does the Earth system respond to natural
and human-induced changes?

B What are the consequences of changes in the
Earth system for human civilization?

B How well can we predict future changes in the
Earth system?




Variability

_Questions and Focus

i

Forcing Respnse

Precipitation,
evaporation &
cycling of water
changing?

Global ocean
circulation
varying?

Global
ecosystems
changing?

Atmospheric
composition
changing?
[ ]

Ice cover mass
changing?

Earth surface
transformation?

Atmospheric
constituents &
solar radiation on

] climate? ] climate?

Earth & Earth’s

Clouds & surface
hydrological
processes on

Changes in Ecosystems,
land cover land cover &
& land use? biogeochemical
] cycles?
Motions of the Changes in

global ocean

interior? circulation?

Atmospheric trace
constituents
responses?

Sea level
affected by Earth

system change?
] -

Carbon Cycle and Ecosystems
Water and Energy Cycle

Earth Surface and Interior

Weather Weather
variation related to forecasting
climate variation? improvement?

Consequences Improve prediction
of land cover of climate
& land use variability &
[y change? [ ] change?

Ozone, climate &
air quality impacts
of atmospheric
(] composition?D

Coastal region
impacts?

N [ ]

Carbon cycle &
ecosystem
change?

Regional air
quality impacts?

—1 L [ ]

Change in water
cycle dynamics?

| [ ]

Predict & mitigate
natural hazards
from Earth surface

] change?




. Data quuisigfipr) to Data Access

Flight Operations, SmencEe Data Distribution, Access,
s Data Processing, Data i
Data Acquisition Data Capture, Initial Transport Mgmt., Data Archive Interoperability &
Processing & Backup to DAACs 3 D,istribution Reuse
, Archive
Tracking & e
Data Relay

Spacecraft Research
-
A

Education
-

EOSDIS Science
Data Systems

ra DY
Value-Added

Providers
Processing NASA (DAACS) <
& Mission Integrated ) X
S fle:wce: Interagency
(i"‘g;; L Data Centers )
AT REASOoNs
H ra DY
gtraotli]::s ' Services International
By et L Partners
'd N\
Use in Earth

\System Modelsj

Science o - ( Benchmarking )
Teams Measurement
L DSS

Polar Ground Stations Teams
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y

. Energy Management

— B

Tasking

La Nifia Seasonal Temperature Anomalies

EDOS: Mission Control

=
=
=

=
=]

Societal
Benefits

=
=

ST —w MmO wmMmMmMBIomMm

NOEFFECT
1% 25

Exploitation ),

SPRING (Mar, april,May) .
e National Energy
L Management System

EOSDIS & DAACs 41




